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1 riv Tyr Tyr Phe Ser Asp Leu Asn Phe Gin Ala 

Gin Gly Leu Leu Gly Tyr Ty 30 
^° c«v Thr Thr Oly Asp Leu Ser lie fx 

Met Val Val Thr Ser Ser Thr 45 

Ti. pro ser Glu Asn Gin Tyr Phe Gin Ser Ala 
Glu Leu Glu Asn He Pro Se , 

I' riv Phe lie Lys Val Lys Lys Ser Asp Glu Tyr 
- ..n val Thr Me. Trp II. .sp Asp Gin Glu Val 

AS SerAsnLysrieAr.LeuGluLys^l.... 

^^^r:: :neGinTyr^sA.o--r-^^^^^^ 

:::uSr.eLysLeuTyr?r^hrAspSer.nAsnLys^ 

"° c K.. Asn Leu Gin Leu Pro Glu Leu Lys Gin Lys Ser 
val lie ser Ser Asp Asn 

1^5 T ,= Tv<? Arg ser Thr Ser Ala Gly i-ro 

s„ «„ m ^> 

„p ™ - -P "° " s„ 

■'-^^ T ,^ Ar-ri Thr Phe Leu Ser fro i-^-ir' 

Lys Trp ser Thr Aia 235 

mn qer Thr Gin Asn inL r^ov 
Lys Asn lu ASP Gin 2B5 

lie ser Lys Asn Thr ser Thr ser Arg T 

290 His Ala ser Phe Phe ASP lie Gly Gly ser val 

340 34b val Asn 

Asn Thr Ala Asp Thr Ala Arg Leu Asn 

ne «. Su S5 "° 

P„ lie «. „5 

Arg Leu Asp Thr Asp Gin Val Tyr Gly 
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«=p ... .sn ... «» III "'^ "° III 

P„ Olu T., .y. «o »« Th. Olu 

n. pS .ly p.. =i» L .ly - 
S n. =1. p- -p -I 

r» lie .y= «n 01» Al. Gl» .eu Jjr T.. 

V.1 L.„ «P i-ys lie III *■« 

..p .y= Hi. Ty, .,p - - III 

S„ vfl v.1 x.y. 01„ .1. Hi. 01» v.1 lie se. S., ..r 

01„ S; Le„ ..u «n 5l. Aep 1.^ -P ^ ™ 1% 

"5 , "° r^u ASD Thr Glu Gly Leu Lys Glu Val He 

Gly Tyr He Val Glu He Glu Asp inr jr 

.s„ .sp ™ Ty. til »et ..u .s„ Ue S,, Se. .eu GlJ .=P Gly 

X.. Ph, ne .=p Ph. .ys .y. ^> - ^» "° '^^ 

„ T Tvr Ala Val Thr Lys Glu 
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Asn Z ne lie Asn Pro fer Glu Asn Gly Asp Thr Ser Thr Asn Gly 

III Lys Lys Xle Leu III Phe Ser Lys Lys Gly Tyr Glu He Gly Glx 
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II ser Ala Asp Asn 'As Val Thr Met Trp Val Asp Asp Gin Glu Val 
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T TIP rln Tvr Gin Arg Glu Asn Pro Thr Glu Lys 
Leu Tyr Gin He Lys He Gin Tyr Gin a g 
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Asn He Lys 

Val Leu Asp 

Asp Lys Arg 
595 

Glu Ser Val 
610 

Glu Gly Leu 
625 

Gly Tyr He 
Asn Asp Arg 



Asn Gin Leu 
565 

Lys He Lys 
580 

Phe His Tyr 

Val Lys Glu 

Leu Leu Asn 
630 

Val Glu He 
645 

Tyr Asp Met 
660 

He Asp Ptie 



Ala Glu 
Leu Asn 



Leu Asn Ala 
570 

Ala Lys Met 
585 

Asn Asn He 



Asp Arg 
600 

Ala His Arg Glu Val 
615 

He Asp 



Glu Asp 
Leu Asn 



Lys Thr Phe 
675 

He Ser Asn Pro Asn Tyr 
690 

Asn Thr He He Asn Pro 
705 

He Lys Lys He Leu He 
725 



Lys Asp He 
635 

Thr Glu Gly 

650 
He Ser Ser 
665 

Tyr Asn Asp 



Thr Asn 

Asn He 

Ala Val 
605 
He Asn 
620 

Arg Lys 
Leu Lys 
Leu Arg 



Lys Lys 
680 

Lys Val Asn Val Tyr 
695 

Ser Glu 



He Tyr Thr 

575 
Leu He Arg 
590 

Gly Ala Asp 

Ser Ser Thr 

He Leu Ser 
640 

Glu Val He 
655 

Gin Asp Gly 
670 

Pro Leu Tyr 



Asn Gly Asp 
715 

Phe Ser Lys Lys Gly 
730 



Lys Leu 
685 

Ala Val Thr Lys Glu 
700 

Thr Ser 



Tyr Glu 



Thr Asn Gly 
720 
He Gly Glx 
735 



<210> 19 
<211> 736 
<212> PRT 

<213> Bacillus anthracis 



lTvi\ys Gin Olu Asn Ar. Leu .eu Asn CIu Ser Olu Ser Ser Ser 
.in Oly .eu .eu d Tyr Tyr Phe Ser Asp .eu Asn Phe Cln Ala Pro 
Met val val ^hr Ser Ser Thr Thr Cly Asp .eu Ser lie Pro Ser Ser 
Olu .eu Olu Asn He Pro Ser Olu Asn Gin Tyr Phe Gin Ser Ala He 

..p 11 Gly Phe lie .ys Val Lys Lys Ser Asp Glu Tyr Thr Phe Ala 
ser Ala Asp Asn hL Val Thr Met Trp Val Asp Asp Gin Glu Val 

Xle Asn Lys Ala'ler Asn Ser Asn Lys He Ar. Leu Glu Lys Gly Ar. 

.eu Tyr Gin \ll Lys Xle Gin Tyr Gin Ar. Glu Asn Pro Thr Glu Lys 

T^. Leu Tvr Trp Thr Asp Ser Gin Asn Lys Lys Glu 
Gly Leu ASP Phe Lys Leu Tyr ^^p i f 

130 , r„, Pro Glu Leu Lys Gin Lys Ser 

val He Ser Ser Asp Asn Leu Gin Leu Pro Giu 

145 o^r- Thr Ser Ala Gly Pro Thr Val Pro 
-Sg-t-Arn-Ser-Arg-Ly.s-Lys-Ar.g- Ser Thr ger Aia y -1-75— 



..p S Olv n. pro «u 01. V.1 Olu Oly TV. 

V.1 «P iS -n Ly= »J Tta Ph, S« pro W lU S.r 
n. 01„ ... .y. OIV - ^ U,. S.r Pro olu 
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Lys Trp Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val Thr 
225 230 235 ^40 

Gly Arg He Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu Val 

245 250 255 

Ala Ala Tyr Pro lie Val His Val Asp Met Glu Asn He He Leu Ser 

260 265 270 

Lys Asn Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg Thr 

275 280 285 

He ser Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val His 

290 295 300 

Gly Asn Ala Glu Val His Ala Ser Phe Phe Asp He Gly Gly Ser Val 
305 310 315 -i^U 

Ser Ala Gly Phe Ser Asn Ser Asn Ser Ser Thr Val Ala He Asp His 

325 330 335 

Ser Leu Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu 

340 345 350 

Asn Thr Ala Asp Thr Ala Arg Leu Asn Ala Asn He Arg Tyr Val Asn 

355 360 365 

Thr Gly Thr Ala Pro He Tyr Asn Val Leu Pro Thr Thr Ser Leu Val 

370 375 380 

Leu Gly Lys Asn Gin Thr Leu Ala Thr He Lys Ala Lys Glu Asn Gin 
385 390 395 400 

Leu Ser Gin He Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu 

405 410 415 

Ala Pro He Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro He 

420 425 430 

Thr Met Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu 

435 440 445 

Arg Leu Asp Thr Asp Gin Val Tyr Gly Asn He Ala Thr Tyr Asn Phe 

450 455 460 

Glu Asn Gly Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu Val 
465 470 475 480 

Leu Pro Gin He Gin Glu Thr Thr Ala Arg He He Phe Asn Gly Lys 

485 490 495 

Asp Leu Asn Leu Val Glu Arg Arg He Ala Ala Val Asn Pro Ser Asp 

500 505 510 

Pro Leu Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys 

515 520 525 

He Ala Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly 

530 535 540 

Lys Asp He Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin 
545 550 555 560 

Asn He Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn He Tyr Thr 

565 570 575 

Val Leu Asp Lys He Lys Leu Asn Ala Lys Met Asn He Leu He Arg 

580 585 590 

Asp Lys Arg Phe His Tyr Asp Arg Asn Asn He Ala Val Gly Ala Asp 

595 600 605 

Glu Ser Val Val Lys Glu Ala His Arg Glu Val He Asn Ser Ser Thr 

610 615 620 

r.irv niy T.Pn T.eu Le u Asn He Asp Lys Asp He Arg Lys He Leu Ser 
625 630 635 '^"^l 



Glv Tyr He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val He 

645 650 655 

Asn Asp Arg Tyr Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp Gly 

660 665 670 

Lys Thr Phe He Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr 
675 680 685 
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<210> 20 
<211> 736 
<212> PRT 

<213> Bacillus anthracis 
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•^2ro>-2i — —— — — 

<211> 736 ~ ~~ 

<212> PRT 

^<_2 1 3 >^ Bacillus anthracis 
<400> 21 

Glii Val Lys Gin Glu Asn Arg Leu Leu Asn Glu Ser Glu Ser Ser Ser 
1 ' 5 10 15 
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01„ 01. wu Gly Tyr Ph, S„ .sp u.. «n Ph, Gin M. P« 
„e. val v=l tL S« S„ «r TJ. =ly .sp s„ 11, «„ S„ S„ 
.1„ S„ «n lie P.o S« Olu Gl. Tyr PJe .In Se, «a 11. 

L Oly PK. n, Lys v,l Lys Lys S„ ^P 01» ^y. Th. Phe .1. 
?L ser A.P Asn val Thr Met Trp V.l .=P -P =1. |1. val 
Xle .y. M. sL .an Sar «n .ya Ha «, 1,,. Olu Lya =ly «. 

. nn Tvr Gin Arg Glu Asn Pro Thr Glu Lys 

Leu Tyr Gin He Lys He Gin Tyr Gin Arg 

T rr^r- Trr. Thr Asp Ser Gin Asn Lys Lys Glu 
Gly Leu Asp Phe Lys Leu Tyr Trp Thr Asp 

, tI, r^n Teu Pro Glu Leu Lys Gin Lys Ser 
val He ser Ser Asp Asn Leu Gin Leu Fro 

opr Thr Ser Ala Gly Pro Thr Val Pro 
Ser Asn Ser Arg Lys Lys Arg Ser Thr ber ax 

«p MP .a. S Oly lie P» sa. .a. 01« v.l Glu Gly Tyr 
TW val «ap III - 

«„ 11. Glu Ly. .ya Gly .au T.r .y. .yr ^ya S.r S„ Pro Glu 
.ya sa. ™r .la ^P 'Vr =a. «p Ph. Glu .ya v.l Th. 
'il «, 11. .ap .ya Z V.l Sa. P» Glu «. ^ Hla P.o Lau V.l 
.la M. lyr P.O na v.l Hi. V.l Aap « Glu .a„ 11. n. wu Sar 
.ya .an Glu Z Gin Sar Thr Gin .an Thr .ap Sar Glu l*r Thr 
„a sar S Mn Thr S.r Thr S.r Thr HI. Thr sar Glu V.l His 
ay Z .1. Glu V.1 Hia La sar Ph, Ph. ^P 11. Gly Gly Sar V.l 
If. .1. Gly Pha S.r Z S.r .an S.r S.r Thr v.l .1. Ha Hia 
ser .au S.r .au S Gly Glu Thr Trp .1. Glu Thr M« Gly .eu 
.an Thr .1. Z Thr .1. .r, Leu .an .1. .an lie .ra Tyr v.l .an 
Thr Gly Thr .1. Pro He Tyr .an val Lau Pro Thr Thr Ser hau V.l 
.au "ly Lye .=« Gin Thr Z .1. Thr 11, .y. .1. hya Glu .an Gin 
Z sar Gin II, ..u Z Pro .an .an Tyr Tyr Pro Sar .ya .an Leu 
— M-.-Pr^-l^.l.-"u-.an .1. Gin .ap .ap Ph. Sar Ser T hr Pro 11a 
Thr Met .an i^n Gl„ Phe Leu Glu Leu Glu Lya Thr Lya Gin Leu 
■ S Thr .ap Gl. v.l Tyr Gly ..n lie «. T*r Tyr .an Phe 

Glu Z Gly v.1 .r, v.l .aP Thr Gly sar .an Trp Ser Glu V.l 
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Leu Pro 

Asp Leu 

Pro Leu 

He Ala 
530 
Lys Asp 
545 

Asn He 

Val Leu 

Asp Lys 

Glu Ser 
610 
Glu Gly 
. 625 
Gly Tyr 

Asn Asp 

Lys Thr 



Gin He Gin 
485 

Asn Leu Val 
500 

Glu Thr Thr 
515 

Phe Gly Phe 
He Thr Glu 



Lys Asn Gin 
565 

Asp Lys He 

580 
Arg Phe His 
595 

Val Val Lys 



Glu Thr 

Glu Arg 

Lys Pro 

Asn Glu 
535 
Phe Asp 
550 

Leu Ala 



Thr Ala Arg 
490 

Arg He Ala 
505 

Asp Met Thr 
520 

Pro Asn Gly 



He He 
Ala val 
Leu Lys 



Phe Asn Gly Lys 
495 

Ser Asp 



Asn Leu 
540 

Phe Asn Phe Asp Gin 
555 

Ala Thr 



Lys Leu 
Tyr Asp 



Glu Leu Asn 
570 

Asn Ala Lys 
585 

Arg Asn Asn 
600 

His Arg Glu 



Met Asn 
He Ala 



He Ser 
690 
Asn Thr 
705 

He Lys 



Leu Leu Leu 

He Val Glu 
645 

Arg Tyr Asp 

660 
Phe He Asp 
675 

Asn Pro Asn 



Glu Ala 
615 

Asn He Asp Lys Asp 
630 

He Glu 



Met Leu 
Phe Lys 



Tyr Lys 
695 

He He Asn Pro Ser 
710 

Lys He Leu He Phe 
725 



Asp Thr Glu 
650 

Asn He Ser 
665 

Lys Tyr Asn 
680 

Val Asn Val 



Glu Asn Gly 

Ser Lys Lys 
730 



Val He 
620 
He Arg 
635 

Gly Leu 

Ser Leu 

Asp Lys 

Tyr Ala 
700 
Asp Thr 
715 

Gly Tyr 



Asn Pro 
510 
Glu Ala 
525 

Gin Tyr 

Gin Thr 

Asn He 

He Leu 
590 
Val Gly 
605 

Asn Ser 



Leu Lys 

Gin Gly 

Ser Gin 
560 
Tyr Thr 
575 

He Arg 
Ala ASP 
Ser Thr 



Lys He 

Lys Glu 

Arg Gin 
670 
Leu Pro 
685 

Val Thr 
Ser Thr 
Glu He 



Leu Ser 
640 
val He 
655 

ASP Gly 

Leu Tyr 

Lys Glu 

Asn Gly 
720 
Gly Glx 
735 



<210> 22 . 
<211> 2208 
<212> DNA 

<213> Bacillus anthracis 



i= =? S= « Hi Sb? S2 

caacaagaaa atcctactga aaaaggattg 9^^^ = cagaattaaa acaaaaatct 480 
Ttaaaaaag aagtgatttc tagtgataac tt^^af tf^ ^.^^ttccaga ccgtgacaat 40 
tcaaactcaa gaaaaaagcg aagtacaagt Q^^ggac aaataaaaga 600 

'^^ac aatcc ctgatt catt agaggtagaa g^atatacgg J,,,, gaaata taaa 660 
~LtttIHi^r^^t-ggat-ttctaat^^^^^^ 

tcatctcctg aaaaatggag cacggcttct ^atccgtac 9 agcttatccg 780 

ggacggattg ataagaatgt atcaccagag gcaagacacc ^ atccacacag 40 

.StgtAcatg tagatatgga ^aatattatt ^^ctcaa ^^^^^^^^ag gacacatact 900 
aatactgata gtgaaacgag aacaataagt aaaaata ^^^^^^ tgggagtgta 960 

agtgaagtac atggaaatgc agaagtgcat scgtcg ^^g^.^^^tc actatctcta 1020 
SggSfa ^J?taaata ccgctgatac agcaagatta 
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aatgccaata 
acttcgttag 
ttaagtcaaa 
ttaaatgcac 
gagttagaaa 
acatacaatt 
ttaccgcaaa 
gtagaaaggc 
atgacattaa 
caatatcaag 
aatatcaaga 
atcaaattaa 
aataacatag 
aattcgtcaa 
ggttatattg 
gatatgttga 
tataatgata 
gttactaaag 
atcaagaaaa 



ttagatatgt 
tgttaggaaa 
tacttgcacc 
aagacgattt 
aaacgaaaca 
ttgaaaatgg 
ttcaagaaac 
ggatagcggc 
aagaagccct 
ggaaagacat 
atcagttagc 
atgcaaaaat 
cagttggggc 
cagagggatt 
tagaaattga 
atatttctag 
aattaccgtt 
aaaacactat 
ttttaatctt 



aaatactggg 
aaatcaaaca 
taataattat 
cagttctact 
attaagatta 
aagagtgagg 
aactgcacgt 
ggttaatcct 
taaaatagca 
aaccgaattt 
ggaattaaac 
gaatatttta 
ggatgagtca 
attgttaaat 
agatactgaa 
tttacggcaa 
atatataagt 
tattaatcct 
ttctaaaaaa 



acggctccaa 
ctcgcgacaa 
tatccttcta 
ccaattacaa 
gatacggatc 
gtggatacag 
atcattttta 
agtgatccat 
tttggattta 
gattttaatt 
gcaactaaca 
ataagagata 
gtagttaagg 
attgataagg 
gggcttaaag 
gatggaaaaa 
aatcccaatt 
agtgagaatg 
ggctatgaga 



tctacaacgt 
ttaaagctaa 
aaaacttggc 
tgaattacaa 
aagtatatgg 
gctcgaactg 
atggaaaaga 
tagaaacgac 
acgaaccgaa 
tcgatcaaca 
tatatactgt 
aacgttttca 
aggctcatag 
atataagaaa 
aagttataaa 
catttataga 
ataaggtaaa 
gggatactag 
taggataa 



gttaccaacg 
ggaaaaccaa 
gccaatcgca 
tcaatttctt 
gaatatagca 
gagtgaagtg 
tttaaatctg 
taaaccggat 
tggaaactta 
aacatctcaa 
attagataaa 
ttatgataga 
agaagtaatt 
aatattatca 
tgacagatat 
ttttaaaaaa 
tgtatatgct 
taccaacggg 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2208 



<210> 23 
<211> 736 
<212> PRT 

<213> Bacillus anthracis 
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Leu 


Glu 


Asn 


He 


Pro 


Ser 


Glu 


Asn 


Gin 


Tyr 


Phe 


Gin 


Ser 


Ala 


He 




50 
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Ser 
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Glu Gly Tyr 
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275 










280 










o o c 
28b 








lie 


Ser 


Lys 


Asn 


Thr 


Ser 


Thr 


ber 


Arg 


Thr 


His 


Thr 


Ser 


LjIU 


vai 


rllS 




290 










O Q C 










•3 A A 
J UU 










Gly 


Asn 


Ala 


Glu 


Val 


His 


Ala 


Ser 


Phe 


Phe 


Asp 


lie 


biy 


r^l IT 

biy 


Ser 


Val 


305 










310 










Jib 










"3 O A 

JzU 


Ser 


Ala 


Gly 


Phe 


Ser 


Asn 


Ser 


Asn 


Ser 


Ser 


Thr 


vai 


Ala 

Aia 


Tl <=» 

lie 


Asp 


nlS 










325 




















"5 T R 

Job 




Ser 


Leu 


Ser 


Leu 


TV 1 

Ala 


Gly 


Glu 


Arg 


Thr 


Trp 


Ala 


(alU 


i nr 


jyieu. 


Lriy 


Leu 








A r\ 
J4U 




















J J U 






Asn 


Thr 


Ala 


Asp 


Thr 


TV 1 -1 

Ala 


Arg 


Leu 


Asn 


Ala 


Asn 


lie 


Arg 


Tyr 


vai 


Asn 
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yl 1 A 
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He 
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Lys 
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4yb 




Asp 
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Val 
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Asp 
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Asp 


Lys 


Arg 
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Tyr 
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Arg 


Asn 
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Tl n 

He 


Ala 


val 


Cjiy 


A 1 = 

Ala 


Asp 
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/: A c 
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He 
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625 
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£■ 1 c 

6 Jb 










d4U 
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lie 
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He 
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r*i IT 
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Lys 


11 
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He 
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-6-70- 






Lys 


Thr 


Phe 


He 
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He 
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Asn 
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Val 


Thr 


Lys 
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Asn 


Thr 


He 


He 


Asn 


Pro 


Ser Glu Asn Gly Asp Thr 


Ser Thr Asn Gly 


705 










710 
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720 
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lie Lys Lys He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly Glx 



<210> 24 
<211> 599 
<212> PRT 

<213> Bacillus anthracis 
<400> 24 



;"°Lp ser Gin Asn Lys Lys Glu Val lie Ser Ser Asp Asn Leu Gin 



Leu pro Glu Leu Lys Gin Lys Ser Ser Asn Ser Arg Lys Lys Arg Ser 

20 ^ 
Thr ser Ala Gly Pro Thr Val Pro Asp Arg Asp Asn Asp Gly He Pro 

-ic 40 
ASP ser Leu Glu Val Glu Gly Tyr Thr Val Asp Val Lys Asn Lys Arg 

Thr IL Leu ser Pro Trp lie Ser Asn lie His Glu Lys Lys Gly Leu 

5hr Lys Tyr Lys Ser Ser Pro Glu Lys Trp Ser Thr Ala Ser Asp Pro 

85 

Tyr ser Asp Phe Glu Lys Val Thr Gly Arg He Asp Lys Asn Val Ser 



pro Glu Ala Z His Pro Leu Val Ala Ala Tyr Pro lie Val His Val 



120 



ASP Met ciu Asn He He Leu Ser Lys Asn Glu Asp Gin Ser Thr Gin 



Asn ihr ASP Ser Gin Thr Irg Thr He Ser Lys Asn Thr Ser Thr Ser 



A^g Thr His Thr Ser g'iu Val His Gly Asn Til Glu Val His Ala Ser 



155 



Phe Phe ASP He HI Gly Ser Val Ser All Gly Phe Ser Asn Ser Asn 
ser ser Thr Z Ala He Asp His Ser Leu Ser Leu Ala Gly Glu Arg 



Thr Trp All Glu Thr Met Gly L^^ Asn Thr Ala Asp Thr Ala Arg Leu 



200 



Asn III Asn lie Arg Tyr vll Asn Thr Gly Thr Ala Pro He Tyr Asn 



215 



220 



III Leu Pro Thr Thr Ser Leu Val Leu Gly Ly^ Asn Gin Thr Leu Ala 

045 250 
Thr He Lys Ala Lys Glu Asn Gin Leu Ser Gin He Leu Ala Pro Asn 

Asn Tyr Tyr Pro Ser Lys Asn Leu IL Pro He Ala Leu Asn Ala Gin 

ASP ASP Phe ser Ser Thr Pro He Thr Met Asn Tyr Asn Gin Phe Leu 

Glu Z Glu Lys Thr Lys Gin Leu Arg Leu Asp Thr Asp Gin Val Tyr 

4g_;,,,_l4-e-Al-a-Thr-Sr-Asn_Phe Glu Asn Gly Arg Val Arg Val_Asp_ 



235 



Thr Gly ser Asn irp Ser Glu Val Leu Pro Gin He Gin Glu Thr Thr 

o/n 345 -^-^^ 

"Ala Arg He He Phe Asn Gly Lys Asp Leu Asn Leu Val Glu Arg Arg 

He Ala Ma Val Asn Pro Ser Asl Pro Leu Glu Thr Thr Lys Pro Asp 
370 375 380 



r 

-40- 



Met Thr Leu Lys Glu Ala Leu Lys He Ala Phe Gly 

390 J ^ -J 

isn Gly Asn Leu Gin Tyr Gin Gly Lys Asp He Thr 

405 ^ 
Asn Phe ASP Gin Gin Thr Ser Gin Asn He Lys Asn 

420 ^ 
Leu Asn Val Thr Asn He Tyr Thr Val Leu Asp Lys 

Ala Lys St Asn He Leu lie Arg Asp Lys Arg Phe 

Asn Asn He Ala Val Gly Ala Asp Glu Ser Val Val 

470 ' 
IS Glu val He Asn Ser Ser Thr Glu Gly Leu Leu 

Lys ASP He Arg lys He Leu Ser Gly Tyr He Val 

500 jUD 
Thr Glu Gly Leu Lys Glu Val He Asn Asp Arg Tyr 

lie ser Ser Leu Arg Gin Asp Gly Lys Thr Phe He 

Tyr fsn Asp Lys Leu Pro Leu Tyr He Ser Asn Pro 

isn val Tyr Ala Val S Lys Glu Asn Thr He He 

565 

Asn Gly ASP Thr Ser Thr Asn Gly He Lys Lys He 

580 

Lys Lys Gly Tyr Glu He Gly 
595 



Phe Asn 
Glu Phe 



Gin Leu 
430 
He Lys 
445 

His Tyr 

Lys Glu 

Leu Asn 

Glu He 
510 
Asp Met 
525 

Asp Phe 



Glu Pro 
400 
Asp Phe 
415 

Ala Glu 

Leu Asn 

Asp Arg 

Ala His 
480 
He Asp 
495 

Glu Asp 
Leu Asn 
Lys Lys 



Asn Tyr 

Asn Pro 

Leu He 
590 



Lys Val 
560 
Ser Glu 
575 

Phe Ser 



<210> 25 
<211> 705 
<212> PRT 

<213> Clostridium difficile 



lT.el\s, Gly Met Lys Lys He He Pro Glu Glu Asn Leu Phe Leu 
Arg ASP Tyr Ser Asn He Glu Lys Asp Asp Pro Phe He Pro Asn Asn 



Asn Phe Phe fsp Pro Lys Leu Met Ser Asp Trp Glu Asp Glu Asp Leu 
ASP Thr ASP Asn Asp Asn He Pro Asp Ser Tyr Glu Arg Asn Gly Tyr 

^° . Tio val Lvs Trp Glu Asp Ser Phe Ala Glu 

Thr He Lys Asp Leu He Ala Vai bys irp f 

65 ^ 3,° qer Asn Tyr Leu Glu Ser Asn Thr Ala 

Gin Gly Tyr Lys Lys Tyr Val Ser Asn iyr 



Oly ASP pro Tyr Sr Asp Tyr Glu Lys Tla Ser Gly Ser Phe Asp Lys 



Ala-rl^Ly.-^h;-Gl^a^.g-Asp-P^- Leu val Ala Ala Tyr Pro He 



105 



120 

val Gly vA Gly Met Glu Lys Leu He He Ser Thr Asn Glu His Ala 



„ 1 c^v a-rn Ala Thr Thr Asn Ser Lys 
Ser Thr Asp Gin Gly Lys Thr Val Ser Arg Ala Tnr 



iS Glu ser Asn Thr Ala Gly Val Ser Val a's^. Val Gly Tyr Gin Asn 



155 



165 I'^O 
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480 

Thr Thr Gin 

495 
Gly Tyr Tyr 
510 

Pro Thr Arg 



Thr Asp 
He Gin 
Gly Tvr 



Gly Asp 
685 
Asn Arg 
700 

Thr Lys 



Leu Leu Asp 

Leu He Gin 
560 

Asp Glu Gin 
575 

Gly Lys Glu 
590 

He Lys He 

Thr Phe Lys 

Gin Gin Val 
640 

Glu Ser Gin 
655 

Gin Gin Met 
670 

Ser He Pro 
He Ala Val 
Phe Val Ser 



715 
Asp Pro 
730 

Asn Ala 
Asn Val 



Tyr Thr 

Lys Glu 

Ser Met 
765 



' 72^" 
Asp Tyr Glu 
735 

Thr Phe Asn 
750 

Glu Lys Val 
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.eu Se. P.o .sn 01. .sn .eu Se. .sn Se. VaX Olu Se. H.s r 
L Z Se. S .sn ... 0. 0. Se. V. 0. a 

g ne ..s ^g ne Se. P.e OXV Va. Se. Va. .sn C.n 

805 .1, Trp Gly Thr Ser Thr Gly Asn Thr 

His Ser Glu Thr Val Ala Gin Glu Trp Giy 

820 ^ ^, III Leu Asn Ala Asn Val Arg 

ser Gin Phe Asn Thr Ala Ser Ala Gly Tyr 

835 ^ nv ila lie Tyr ASP val Lys pro Thr Thr 

Tvr Asn Asn Val Gly Thr Gly Ala lie ly 

. ..n ASP Thr He Ala Thr He Thr Ala Lys Ser 
Ser Phe Val Leu Asn Asn Asp Tnr 880 
865 ' I'l ne ser Pro Gly Glu Ser Tyr Pro Lys Lys 

a=:n Ser Thr Ala Leu Asn He t.er r j 395 

885 ^ , ASP Phe Asn Ser His 

Oly Gin Asn Gly He Ala He Thr Ser Met Asp Asp 

9°° TV. Gin val Asp Asn Leu Leu Asn Asn Lys 

pro He Thr Leu Asn Lys Lys Gin val ^^S 

P. .e. S .eu Glu Thr Asn Sn Thr Asp Gly Val Tyr Lys H ys 
.spS^isGlyAsnl.?i^-lyGlyGlu..^-lyVal e 

-1! Gin He Lys Ala ser He He val ASP ASP 1^ 

965 , , Tvc, AsD Tyr Glu Asn Pro Glu 

Arg val Ala Glu Lys Arg Val Ala Ala Lys Asp Ty 

980 ^ ^ ^5°= Ala Leu Lys Leu Ser Tyr 

ASP Lys Thr pro Ser Leu Thr Leu Lys Asp ^^^^ 

995 GlS Gly Leu Leu Tyr Tyr Lys Asn Lys 

pro Asp Glu He Lys Glu He Glu Gly ^^^o 

^ s.^ - - fo« 
V. .5. » - - - \T.r 7 

1060 ; ii» olu ser Asn asp aan Ssr 

lU Lys Leu ser He Leu Wr Asp A-n Al. Gl» ^^^^ 

sr.. - AS„ ..r r ne ser O.^O^V As„ As„ 
L. ir=l» - ser r A. AS. AU AS. Leu Leu ^ ^ 
r Ae. AU 01„ =lu S°Leu As„ Lye Asn Ar, Asp ^r Tvr x-^Ser 

/ »t Lys sef «u Lys Asn Thr Sn cys «u He ,hr He Asp 

Leu Tyr Met Lys ber jr iir>u 

He Thr Thr Lys Thr Val Asn Val Asn Lys Asp 
Gly Glu He Tyr Pro He Thr inr j.y ^^g^ 

tl H5.5 __^,_^.^4°A-l-a-Hi.s-Asn-Ile-Lys Ser Asn Pro 

Asn Tyr Lys Arg Leu Asp He He Ala h 

1170 ^^^^ A.r^ rin He Thr Leu Phe Trp 

n T=„ Hi<; He Lys Thr Asn Asp Glu lie ^ 
ne ser ser Leu Hxs Ile^ y ^"^,3 Pro Glu Asn Leu 

ASP ASP He ser He Thr Asp Val Ala er He Lys 
ASP Hby I Tvr Gly He Lys Leu 

Thr ASP ser Glu He Lys Gin He Tyr Ser Arg Tyr ^^^^ 
% 1220 
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riv lie Leu ne ^240 p^o Leu^Gln 

' S'o val Thr Tyr Ser Ser ^^T^B W^/^^ 

Thr Lys Tyr 1270 g^r 

.SP PV^e ^3^0 _ lie Asn .la Xl^ ,325 

1315 jyrg 
Giu wet Asn Val ^^^S 
1330 
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